Objective: This study was performed to evaluate the effect of panretinal photocoagulation (PRP) on parameters of electroretinograms (ERG). Methods: Retrospective study was performed on 58 eyes of 29 patients with proliferative diabetic retinopathy (PDR) who underwent PRP. ERG was performed in each patient before and after PRP, and each ERG parameters were compared between the preand post-PRP state. Also, the results of ERG performed after PRP were compared between two groups: one group showing obvious new vessels regression and the other group showing poor regression after PRP. Results: Marked reduction in amplitude and delay in implicit time were observed in all patients (P< 0.05). The results also showed larger reduction of amplitude and delay in implicit time in b-wave than a-wave (P< 0.05). There were no significant differences in ERG parameter changes after PRP between the group showing obvious new vessel regression and the group showing poor new vessel regression after PRP (P> 0.05). Conclusion: PRP in diabetic retinopathy patients may affect not only the outer retina but also the cells within the inner nuclear layer, causing changes in ERG parameters. However, ERG was not a good indicator for representing the amount of new vessel regression in PDR.
INTRODUCTION
Proliferative diabetic retinopathy (PDR) is one of the major causes of blindness and its prevalence has been increased in both developing and developed countries. Panretinal photocoagulation (PRP) has been shown to be effective in reducing the incidence of severe visual loss in patients with proliferative diabetic retinopathy. Since the time when Meyer-Schwickerath first developed xenon photocoagulator in 1959 [1] , many clinicians have tried to use different kinds of laser for the treatment of diabetic retinopathy. In 1969, Beetham et al. [2] reported the regression of new vessels occurring after broad laser photocoagulation of retina without direct photocoagulation on new vessels, and assumed that angiogenic factors released from ischemic retina caused neovascularization in diabetic retinopathy. Furthermore, to evaluate the effectiveness of PRP, Diabetic Retinopathy Study (DRS) [3, 4] performed randomized prospective study in 1970s and proved that PRP lowered the occurrence of severe visual loss. Several studies also revealed that the laser photocoagulation has effects on preventing and treating diabetic macular edema, and PDR with high-risk characteristics [5, 6] .
Electroretinogram (ERG) reflects retinal activity as a mass response and is generally used as an objective index of retinal function. The function of inner and outer retinal layer can be analyzed from the amplitude and implicit time of different parameters of ERG. In this study, we have used ERG to evaluate the changes in the function of retina before and after PRP, and its role as an indicator for new vessel regression after PRP.
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MATERIALS AND METHODS

Subjects
The USA) was applied to the cornea with 1% methylcellulose gel. Scattered PRP with equal burn distribution was performed with following parameters: power setting of 200 to 800 mW, spot size of 100 to 500 μm, duration of 0.1 to 0.15 seconds. Laser energy was adjusted to achieve moderate whitening on the retina. An average of 1,428 applications per eye was done, divided into three to five sessions.
Electroretinogram
The ERG was performed using UTAS-E2000 System (LKC technologies, Gaithersberg, MD, USA) before and after PRP. The Vision (ISCEV) [7, 8] .
All exams were performed in a shielded room to avoid noise and vibration. Subjects were informed about the test procedures, and pupils were fully dilated with 1% tropicamide and 2.5% phenylephrine. After the pupil dilation, subjects were dark adapted for 20 minutes. Topical anesthesia, 0.5% proparacaine was instilled and Burian-Allen contact-lens electrode was placed on the cornea with 1% methylcellulose gel to prevent comeal damage. Reference and ground electrodes were placed on the middle of the forehead and on the ear lobe, respectively. ERG recordings were performed in all patients according to the ISCEV standard. Amplitude and implicit time were measured on a display monitor with manual cursor adjustment. All procedures were conducted by one examiner, and choosing the peak of wave was also performed by same examiner to minimize the measurement bias. Chicago, IL, USA), and P < 0.05 was considered statistically significant. Additionally, the mean changes of a-wave and b-wave amplitude were compared using paired t-test, and the results were compared between the sexes and different age group using independent Student t-test and analysis of variance, respectively.
Statistical analysis
RESULTS
In this study, 58 eyes of 29 patients who underwent panretinal photocoagulation for proliferative diabetic retinopathy were enrolled retrospectively. Twenty-nine enrolled patients consisted of 17 male and 12 female patients, and the mean age was 59.9±18.4 years ( Table 1) . The results of ERG parameters before and after PRP are summarized in Table 2 . A marked reduction in amplitude and delay in implicit time were observed in all patients (P< 0.05), and the amplitude of b-waves were more significantly reduced than the amplitude of a-waves (P < 0.05) in maximal combined response and cone response.
There were no significant differences between the two groups in the amount of changes in ERG parameters after PRP (P>0.05). The group 1, which showed obvious regression of new vessels, demon- The parameters of ERG did not show any corresponding changes regarding to the amount of regression of new vessels, and there were no statistically significant differences between the two groups (P > 0.05) (Table 3) . Also, the ERG parameters were not significantly different between the sexes (P> 0.05) (Table 4) , and the parameters from different age groups also did not show any statistical differences (P> 0.05) ( Table 5) . Tested by paired t-test. group [3, 4] . In Early Treatment Diabetic Retinopathy Study (ET-DRS), patients who received early laser treatment in one eye and delayed laser photocoagulation in the other were observed for 3 to 8 years [9, 10] . They concluded that scattered laser photocoagulation was not indicated for mild to moderate NPDR, but should be considered when diabetic retinopathy approaches to the high-risk stage and should not be delayed when signs of high-risk stage is present. The intention of PRP is to destroy a substantial portion of the peripheral retina in order to reduce the difference between oxygen demand and oxygen supply, thereby reducing the stimulus for neovascularization. Also, side effects of PRP should be well considered before starting the treatment, which include macular edema [11] , decreased visual field [12, 13] , visual loss [14, 15] , and color vision changes [16] .
Electroretinogram is the recording process of a diffuse electrical response generated by neural and non-neuronal cells within the Several studies have reported that a-wave was reduced more than b-wave after PRP, indicating that laser photocoagulation primarily destroyed photoreceptors than inner retinal layer [18] . Perlman et al. [19] reported that both a-and b-wave were proportionally reduced after PRP, whereas Liang et al. [17] revealed markedly reduced b-wave amplitude after PRP and showed more reduced amplitude of b-waves than that of a-waves, which indicated PRP not only destroyed the outer retinal layer directly photocoagulated, but also affected the inner retinal layer. Consistent with Liang's finding, our study also revealed more greatly reduced amplitude in b-waves when compared to that of a-waves in maximal combined response and cone response. Tested by analysis of variance test.
Frank [12] presented that b-wave amplitudes in ERG were reduced by an average of 40% in a group of 24 eyes those received [21] performed argon laser PRP on 10 pigmented rabbits and retinal function was assessed using ERG before and after the laser treatment. They observed gradual recovery, and within 2 months, the ERG responses recovered to the normal pretreatment level.
Imai and Iijima [22, 23] 
